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3 CLAIM AMENDMENTS 

as " 

z 

ru 

g 1. (Original) An optical emission analysis system configured for use with a source of 

i cxcicadon energy and a spectrograph including un image sensor having an array of pixels* the 

1 system comprising: 

2 a probe for collecting optical sample data; 
o 

g a source of calibration light; and 

3 optical element for directing the optical sample daui and calibration light to tlic 

X 

§ spectrograph so that adjacent data and calibration channels are formed on the image sensor. 



o 



uj 2. (Original) The system of claim 1 . wherein the opdcal sample data is representative of a 

Raman or fluorescence emission* 

I 3. (Original) The system of claim i, wherein each daUi channel is bounded on either side by 

o 



I an adjacent calibration channel. 



4, (Original) The system of claim 1, wherein: 



I . each daui chamiel is bounded on either side by an adjacent calibration channel; and 

inierpoladon is used between the calibration channels to determine the wavelength 
calibration of the data channel. 



o 



^. 5, (Original) The system of claim 1, whcmin die optical sample data is dispersed by a 
I plurality of optical gratings such that higher and lower frequency components form different data 

c 

Z channels on die image sensor, each adjacent to a calibration channel. 

§ 

us" 

Vi 

I 6. (Original) The system of claim 1 , further including n broadband source of light that may 

I be selectively directed onto the image sensor to directly determine binning ranges of calibration 
H channels. 
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I. (Orij^nal) The system of claim 6, wherein the binning ninges or data channels arc 
determined by interpolation of Ac calibnidon channel binning. 

8. (Original) 'ITie system of claim 1, further including: 
a plurality of remote optical measurement probes; and 

u plurality of optical switches for routing optical sample data from each probe to the 
spectrograph on a sclccdvc basis. 

9. COriginal) The system of claim 1, further including: 
a p]urah*ty of remote optical measurement probes; and 

a plurality of optical switches for routing optical sample data from each probe to the 
spectrograph on a simultaneous or scqueniiul basis. 

10. (Ori^nal) Hie system of claim 1, further including: 
a plurality of lasers; and 

optical switches for roudng the light from the lasers to the probe on a selective basis. 

II. (Original) The system of claim 1« wherein the data and calibration channels arc tilted 
relative to the array of pixels. 

12, (Original) The system of claim 1^ further including: 
a laser source; and 
optical switches for 

a) selectively routing light from the laser source to a material having a known 
spectral response relative to the laser, and 

b) selectively routing the known spectral response to the spectrograph for use as a 
laser wavelength calibration channel. 



13. (Original) The system of claim 12, wherein the optical switches may be configured for 
use as laser shutter. 
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3 

^ 14. (Oririnal) The system of claim 12, wherein the material having a known spectml 

^ response is an cdgc-illuminated diamond wafer. 

1 
'* 

5 

I 15, (Original) The system of claim 1, further including optical detectors at potnts where 

optical leakage may occur to provide system status or diagnostic information* 

1 16, (Original) The system of cJaim 15, wherein the points where optical leakage may occur 

S include optical fibers with controlled bends, 
cj 

i 

^ 17. (Original) The system of claim 1 , further \ nciuding: 

2 an intrinsically safe loser interlock circuit currying a limited current to and fi'om die optical 

o 

I measurement probe using wires cabled with the optical fibers to monitor the integrity of the cable 
S link; and 

I an optica] ttluminator disposed at the locadon of die probe and connected to the circuit to 

g simultaneously monitor optical path integrity and provide a visual indicator at a probe. 

Q.* 

I 18. (Original) An optical emission analysis system configured for use with a source of 

1 cxcitadon energy and a spectrograph including an image sensor having an array of pixels^ the 
I system eompiising: 

I a probe for collecting opiieal sample data; 
^ asourccof calibration light; 

I a plurality of optical gratings operative to disperse the optical sample data into higher and 

^ lower frequency components that form different data channels on the image sensor, and 

^ optical elements for directing the calibration light to the spcctrogmph so that the data 

erf 

g Channels arc between calibration channels. 

g 

5 19. (Original) The system of claim 18» wherein tiie data and calibration channels are tilted 

relative to the array of pixels. 
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3 20. (Original) The system of claim 19. further including a broadband source of light that 

m 

^ may be scjcscdvely directed onto the image sensor to dcjinc culibraiion chuntie] binning, 

i 

I 2L (Original) The sysiem of claim 20, wherein the binning ranges or data channels are 

5 

I dcrcmuncd by imcrpoladon of the calibmtion channel binning, 

5 
>" 

g 22* (Currently Amended) An optical emission analysis system configured for use with a 

I laser source of excitation energy and a spectrograph including an image sensor having an array of 

g pixels, the system comprising: 
6 

°{ a probe for collecting optical sample data; [[and]] 

g a piece of diarnond. other material havinfi a known spccmi|msr)onscjy;1ariycjo_the lase^^ 

piece being in the form of a flat sample, having onnosing surface areax and a_nenphfcral_edgc_with_a 
e height substantially smallcr lhat the surFace aneajt: and 



I a source of laser calibration wavelength light derived by [[edge-]] illuminating o r H^iamend 

I the edge of the sample oroth e r -^ material having a Imown pp e oEra] " r e spons » T e lati > v e' tO ' th e« las e r . 



g 23. (Original) The system of claim 22, further including: 

I a first optica] fiber for delivering the cTccitation energy to the edge of the material; and 

g a second opdcal Hber for carrying the known spectral response to the spectrograph. 



I 24* (Original) The system of claim 22, further including an optical detector in proximity to 

% the reference material for gathering ut least a portion of the laser illumination to maximi» laser 



I mtcnsity. 

S3 



5 25. (Original) An opdcal emission analysis system configured for use with a source of 



I excitation energy and a spectrograph including un image sensor having an array of pixels, the 
g system comprising: 

o a probe for coUecdng optical sample dam; 
a source or calibmdon light; 



PAGE11/32'RCyDAT«64;22:41PM [Easter 



fiPR-E7-E006(THU) 16:22 6IFF0RD KRfiSS 



(FflX)173a9136007 



P. 012/032 



Serial No. 10/764.319 



,8. 



60427akB 



3 



e 

a 



optical elements for dirccimg the optical sample data and calibration light to tlic 
spectrograph $o that multiple channel ttre formed on the image sensor, . « 
a broadband light source; and 

one or more opdcal switches Tor roudrtg the broadband light onto the image sensor to 
determine channel binning, 

26* (Original) The system of claim 25, further including: 

a plurality of optical gratings operaiive to disperse the opticaJ sample data into higher and 
lower fircqucncy component» that form different data channels on the image sensor, 

27. (Original) The system of claim 26, wherein the data and calibmtion channels arc tilted 
relative to the array of pixels. 



28. (Ori^nal) The system of claim 25, wherein the data and calibration channels are 
interleaved* 
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